150
Soil treatments-We manipulated the soil microbial community by autoclaving field soil 151 (hereafter simple soil microbial community) and then re-inoculating the sterilized soil using a 152 slurry solution derived from field soil (hereafter complex soil microbial community). To do so, 153 we collected soil for the experiment from an agricultural field at the University of Cincinnati's 154 Center for Field Studies in Harrison, Ohio (identified as silt loam, pH 7.1; Michigan State 155 University Soil and Plant Nutrient Laboratory, East Lansing, MI). We autoclaved all soil two times 156 at 121°C and 15 PSI for 2 hours each cycle. After autoclaving, we mixed soil with sterile perlite 157 (4:1) to improve drainage and aeration without changing the pH or nutrient content of the soil.
158
For the complex microbial community, 0.5 liters non-autoclaved field soil was soaked with 2 159 liters of sterile water overnight, centrifuged at 1,000 g, and then the aqueous layer was poured 160 back onto half of the sterilized soil. This process preserved the natural soil microbes and re-161 introduced them into the autoclaved soil. We modeled our soil preparation on studies showing 162 that autoclaving leads to a simple microbial community, and re-inoculated/autoclaved soils 163 house a more complex microbial community. In this design, any differences between treatments 164 is attributed to the addition of inocula (Marschner and Rumberger, 2004; Berns et al., 2008; Lau 165 and Lennon, 2011; Aschehoug et al., 2012; Panke-Buisse et al., 2014) .
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Experimental design-Six replicate seed from each of the twenty genotypes were planted into 168 the two soil microbial treatments (overall N = 240). To ensure establishment, seeds were first 169 scarified by nicking the seed coat with a razor blade then placed in petri dishes with sterile 170 water under grow-lights. Once emerged, seedlings of each genotype were planted into prepared 171 soil treatments in 4-inch pots. Treatments were planted subsequently to prevent cross-172 contamination. We then placed pots in a completely randomized design in the University of 
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Mauricio, unpublished data). Relative fitness was calculated for each individual as the total 206 number of flowers divided by the overall mean fitness of the experimental population.
207
Phenotypic traits were standardized to a mean of zero and a variance of one prior to analysis.
208
We estimated selection differentials (S) using a univariate regression of relative fitness on each 209 trait separately. This is a measure of the total selection acting on a trait due to both direct and 210 indirect selection. Selection gradients, which measure only direct selection on each trait by 211 accounting for correlations with other traits in the model, were calculated by performing 212 multiple regression of relative fitness on all phenotypic traits together. We estimated linear 213 (directional) selection gradients (β) using models containing only the linear terms whereas we 214 estimated non-linear selection gradients (γ) by doubling quadratic regression coefficients in a 215 full model that contained linear terms, quadratic terms, and cross-product terms of focal traits.
216
Nonlinear selection gradients indicate selection that acts on either the phenotypic variance of a 217 trait (quadratic selection) or the phenotypic covariance between two traits (correlational 
225
We used an analysis of covariance (ANCOVA) to determine if the soil microbial community 226 altered patterns of selection on plant traits. To do this, we performed a univariate regression of 227 relative fitness on the trait in question, soil microbe treatment, and their interaction. A 228 significant interaction between plant traits and soil microbe treatment would indicate that 229 selection differentials differed between treatments. We similarly tested for differences in linear 230 and quadratic selection gradients using a multivariate regression of relative fitness on all plant 231 traits, soil microbe treatment, and their interactions. Differences in selection gradients by soil 232 microbe treatment would be signified by a significant trait and soil treatment interaction. All 233 selection differentials and selection gradients were calculated within each treatment, as stated 234 previously, using only data for that treatment. All analyses were performed in the R statistical Figure 1 ). We found that plants grown in a complex soil microbial 242 community were 12% larger and had 15% more flowers than plants grown in the simple soil 243 microbial community (F = 7.47, P = 0.01, and F = 4.13, P = 0.05; plant size and total number of 244 flowers, respectively). Plants in the complex soil microbial community flowered, on average, a 245 half day later and grew 6% faster (20 mm per day) than plants grown in simple soil microbial 246 community, but the difference between treatments was not significant (F = 0.04, P = 0.85, and F 247 = 1.88, P = 0.17; flowering date and growth, respectively). We found evidence of maternal line 248 variation for three of the four traits (flowering day, plant size, and total number of flowers;
249
Table 1); however, there was no indication of genetic variation for plasticity for any of the traits 250 examined (no significant genotype by treatment effect for any trait).
251
Selection differentials-Selection acted in favor of earlier flowering and bigger plant size 252 (Appendix S1). Further, we found a significant interaction between flowering day and soil 253 microbe treatment, indicating that soil microbial community significantly influenced patterns of 254 selection on this trait (Table 2) . Specifically, selection on flowering day was stronger in the 255 complex soil microbial community compared to the simple soil microbial community ( Figure 2 ; F 256 = 6.04, P = 0.02). We likewise uncovered stronger selection for larger plant size in the complex 257 soil microbial community, but this did not significantly differ from the simple soil microbial 258 community (F = 1.32, P = 0.25).
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Selection gradients-Selection gradients were similar to selection differentials; we found 
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Similar to the analysis of selection differentials, we found that changes to the microbial 10 community significantly affect linear selection on flowering day, with stronger selection 267 occurring in the complex soil microbial community (Table 3 ; F = 5.39, P = 0.02). The soil 268 microbial community also differentially influenced patterns of correlational selection on 269 flowering day and growth rate (Figure 3 ; F = 7.82, P = 0.01). In the complex soil microbial 270 environment, we identified a positive (but non-significant) interaction between growth rate and 271 flowering (γ = 0.23, P > 0.05; Table 3 ) whereas the interaction between growth rate and 272 flowering time in the simple soil microbial environment was negative (γ = -0.31, P < 0.05; Table   273 3). This change in the pattern of selection between soil environments suggests that an optimal 274 combination between growth and flowering (i.e., moderate growth and a mid-to early flowering 
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plants were larger and had more flowers than when exposed to a simple community. We also 286 found that the soil microbial community influenced patterns of selection -while earlier 287 flowering was favored in both the complex and simplified soil communities, selection for early 288 flowering was stronger when plants were grown in the complex soil community. We likewise 289 found evidence for changes in the pattern of correlational selection between the complex and 290 simple soil microbial community environments. In the complex soil, there was evidence for one 291 optimal growth/flowering time strategy whereas there were two peaks of high fitness in the 292 simplified community -plants that grew fast and exhibited early flowering showed a fitness 
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We did find, however, that manipulation of the soil microbial community changed both biomass. Another idea is that a greater diversity of interacting microbial species may be more 332 effective at suppressing pathogenic microbes, such that more complex soils allow for greater 333 and/or faster plant growth (Garbeva et al., 2004; Jousset et al., 2014; Hol et al., 2015) .
335
The soil microbial community as an agent of selection on phenology and growth 336
We found evidence for selection on flowering time in I. purpurea and that the soil 
348
purpurea, as shown in B. rapa and B. stricta (Lau and Lennon, 2011; Wagner et al., 2014) .
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Additionally, in our experiment, selection gradients and selection differentials were similar, 
377
highlights an important caveat of the current study -we did not perform microbiome 378 sequencing to identify the bacterial or fungal species present in the soil, and thus we cannot 379 determine the underlying cause of the changed pattern of selection beyond that of broad 380 manipulations of the soil microbiome. Regardless of the underlying microbial species (and 381 changes to those species) that may be influencing our observed changes in the pattern of 382 selection on I. purpurea, our soil preparation methods closely followed that of other studies that 383 have previously established autoclaving as a means of simplifying the microbial community 384 (Marschner and Rumberger, 2004; Berns et al., 2008; Lau and Lennon, 2011; Aschehoug et al., 385 2012; Panke-Buisse et al., 2014) , and the observed phenotypic responses in this study (i.e.,
386
lower plant biomass and fewer flowers produced in the simplified community) mirror that of 387 this previous work.
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Because we included a diverse set of genotypes in this study, we were able to examine 389 the potential for genetic variation underlying phenology and plant size/growth traits in addition 390 14 to potential selection on these traits. Similar to our previous work in I. purpurea (Chaney and 391 Baucom, 2014), we identified maternal line and thus genetic variation in flowering time,
392
indicating that flowering time can respond to selection imparted by changes to the soil 393 community. We likewise identified genetic variation in plant size and total number of flowers 394 produced across the twenty inbred accessions used, but not variation underlying growth rate.
395
This suggests that although we find evidence of phenotypic correlational selection for two trait 396 optima in the simplified soil community, we would expect the evolution of flowering time rather 
